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Abstract. The bovine growth hormone (bGH) is well known in that it plays an important 
role in biological processes such as mammary development, lactation, ageing, growth and metabolism 
regulation. For this reasons bGH can be used as a candidate gene marker for improving meat and milk 
production. The aim of the present study was to test the presence of bGH-AluI polymorphism, 
consisting in C-G point mutation, in indigenous breeds cattle. 
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Introduction. The bovine growth hormone (bGH) is well known in that it plays an 
important role in biological processes such as mammary development, lactation, ageing, 
growth and metabolism regulation. For this reasons bGH can be used as a candidate gene 
marker for improving meat and milk production. Although a number of polymorphisms were 
determined in bovine growth hormone gene and up to date two polymorphisms located in the 
exon 3 and exon 5 were found significant for their effects on milk yield parameters (Lucy et 
al, 1991). The cytosine to guanine substitution located in the 5th exon of the bGH gene create 
a leucine (L) to valine (V) change in GH polypeptide, which can be identified by AluI 
restriction enzyme (Gordon et al., 1983; Lucy et al., 1993). Associations between Leu-Val 
polymorphism of growth hormone gene and milk production traits were performed in 
different breeds (Dybus, 2002). 
Aims and Objectives. The aim of the present study was to test the presence of bGH-
AluI polymorphism, consisting in C-G point mutation, in indigenous breeds of cattle. 
Materials and Methods. Two primer pairs were used in the PCR_RFLP/AluI 
technique, to reveal the C–G point mutation at position 2141 located in the 5th exon of the 
bGH gene in the Romanian Simmental, Maramures Brown and Romanian Black & White 
breeds. The DNA was extracted from blood samples using Blood-Pant-Animal & DNA 
preparation kit (Jena Bioscience, Germany). Two protocols were applied and two different 
PCR products were obtained (428 and 223 bp) revealing the same polymorphism.  
The primers: GHF 5’ CGGACCGTGTCTATGAGAAGCTGAAG–3’ and GHR–5’–
GTTCTTGAG CAGCGCGTCGTCA–3’ (Lucy et al., 1991) were used to amplified 428 bp of 
bGH gene in 25 µl final volume, using 50 ng genomic DNA, 200µM each dNTP, 25 mM 
MgCl2; 10 pmol of each primer (forward and reverse), 5x Green Go Taq Reaction buffer, 0.5 
U of GoTaq DNA Polymerase (Promega) Thermal cycling began with an initial cycle of 94oC 
for 5 minutes, followed by 32 cycles of 1 minute at 94 o, 60o and 72oC, and concluded with a 
final extension for 12 minutes. The second PCR used the primers described by Schlee et al. 
(1994) GH-F: 5’-GCTGCTCCTGAGGGCCCTTCG-3’) and GH-R: 5’-
GCGGCGGCACTTCATGACCCT-3’) to amplify 223 bp of the same gene.  
The PCR reaction mix comprise iQ SYBR Green Supermix (BioRad Laboratories, 
Hercules, CA, USA), 100 mg of genomic DNA, 10 pmol of each primer and the following 
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amplification conditions: 94°C/3 min, followed by 35 cycles of 94°C/60s, 60°C/60s, 72°C/60s 
and a final extension step at 72°C/7 min. 10 µl of polymerase chain reaction products were 
digested with Alu I restriction enzyme (Fast digest, Bioline) and the RFLP patterns were 
analyzed in 3.5% agarose gel stained with 1X Sybr Safe. 
 
                                     
 
Fig.1. bGH/AluI polymorphisms in 428 pb PCR product (left):  
Line 1-Low range DNA Ladder, uncut PCR product (1), VV (2), LL (5) and LV (4)  
and 223 bp (rigth) in Romanian cattle breeds;  
Line 1-223 bp uncut PCR product, Low range DNA Ladder (2) and LL, LV genotypes (3,4,5,6) 
 
Results and Discussions. The PCR product of 428 bp revealed three patterns after 
AluI digestion: LL (265, 96, 51 and 16 bp), VV (265, 147 and 16 bp) and LV (264, 147, 96, 
51 and 16 bp). 
The 223bp fragment amplified from L allele has one restriction site for Alu I, 
resulting following restriction two fragments: 171bp and 52bp while V allele remain uncut 
(Fig. 1). First PCR protocol was applied for Romanian Simmental and Maramures Brown 
breed samples while second PCR was utilised in Black&White samples. 
Conclusion.  The bovine growth hormone gene (bGH) has been intensively studied 
as a possible candidate genetic marker because it has important roles in regulating animal 
growth and meat and milk productions. Many researchers reported that bGH/AluI 
polymorphism has been associated with milk production traits in cattle; the LL genotype had 
higher milk protein and fat level and higher milk yield (Dybus, 2002). C-G point mutation 




1. Dybus, A. (2002). Associations between Leu/Val polymorphism of growth hormone gene 
and milk production traits in Black and-White cattle. Arch Tierz .45:421-8. 
2. Gordon, D.F., D.P. Quick, C.R. Erwin, J.E. Donelson and R.A. Maurer (1983). Nucleotide 
sequence of the bovine growth hormone chromosomal gene. Mol. Cell. Endocrinol. 33: 81-95. 
3. Lucy, MC, Hauser SD, Eppard PJ, Krivi GG and Collier RJ. (1991). Genetic polymorphism 
within the bovine somatotropin (bST) gene detected by PCR and endonuclease digestion. J Dairy Sci 
1991:74(1): 284. 
4. Lucy, MC, Hauser SD, Eppard PJ, Krivi GG, Clark JH, Bauman DE and Colier R.J. (1993). 
Variants of somatotropin in cattle: gene frequencies in major dairy breeds and associated milk 
production. Domest Anim Endocrinol.10: 325–33. 
5. Schlee, P., R. Graml, O. Rottmann and F. Pirchner (1994). Influence of growth-hormone 
genotypes on breeding values of Simmental bulls. Journal of Animal Breeding and Genetics 111: 253-
256. 
